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DETAILED ACTION 



Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 8 - 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chang (U. 
S. Patent 6,420,237 Bl) in view of Wong (U. S. Patent 6,747,896 B2). 

In re claim 8, Chang, in the U. S. Patent 6,420,237; figures 1 - 9 and related text 
discloses, providing a substrate 82; forming a tunneling oxide layer 84 on the substrate; forming 
a conductive layer 86 on the tunneling oxide layer; forming an isolation layer 87 in the 
conductive layer to partition the conductive layer into several conductive blocks arranged in an 
array with several rows extending from a region predetermined for forming one bit line to 
another region predetermined for forming another bit line and several columns, where each row 
includes n (n is a positive integer) conductive blocks (Figures 7 and 8); forming a gate dielectric 
layer 90 on the conductive layer; patterning the gate dielectric layer and the conductive layer to 
form a floating gate (Figure 6); forming the bit lines 96 in the substrate at two sides of the 
floating gate; forming a control gate 98 on the floating gate. 

Chang does not show performing a step of threshold voltage adjustment to result in 
different threshold voltages of the channel regions under the conductive blocks of different rows. 
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However, Wong, in the U. S. Patent 6,747,896 B2; figures 1 - 10E discloses performing 
a step of threshold voltage adjustment to result in different threshold voltages of the channel 
regions under the conductive blocks of different rows (Figures 4A - 4D) to increase storage 
capacity (Column 1, Lines 6 and 7). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to perform a step of threshold voltage adjustment to result in different threshold 
voltages of the channel regions under the conductive blocks of different rows in the invention of 
Chang, since, as disclose by Wong, it increases the storage capacity. 

3. In re claim 9, Chang discloses wherein the material of the conductive layer includes 
germanium polycide (Column 3, Lines 7-13). 

4. In re claim 10, Chang discloses forming a patterned photoresist layer 88 on the 
conductive layer to expose a part of the conductive layer predetermined for forming the isolation 
region (Figure 5); performing an ion implantation step to implant dopant into the exposed 
conductive layer (Figure 5); and performing an annealing process to react the dopant with silicon 
of the conductive layer to form the isolation region (Column 3, Lines 32 - 34). 

5. In re claim 11, Chang discloses wherein the dopant includes oxygen ions (Column 4, 
Line 29). 

6. In re claim 12, Chang discloses wherein ion implantation step is performed with a dosage 
of dopant of about lxl 0 18 atoms/cm 2 to about 2x1 0 18 atoms/cm 2 (Column 4, Lines 28 - 32). 

7. In re claim 13, Chang discloses wherein the ion implantation step is performed with an 
implantation energy about 20 KeV to about 80 KeV (Column 4, Lines 28 - 32). 
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8. In re claim 14, Chang discloses wherein the dopant includes nitrogen ions (Column 4, 
Line 36). 

9. In re claim 15, Chang discloses wherein the annealing process is performed at about 
950°C to about 1 150°C (Column 4, Line 33). 

10. In re claim 16, Chang discloses further including a step of forming a field oxide layer 97 
after a step of forming the bit lines and before the step of forming the control gate. 

11. In re claim 17, Chang, in the U. S. Patent 6,420,237; figures 1 - 9 and related text 
discloses, providing a substrate 82; forming a tunneling oxide layer 84; forming a germanium 
polycide layer 86 on the tunneling oxide layer; forming a patterned photoresist layer 88 on the 
germanium polycide layer, the patterned photoresist layer exposing a part of the germanium 
polycide layer predetermined for forming an isolation region 87; performing an ion implantation 
step to implant dopant into exposed germanium polycide layer (Figure 5); performing an 
annealing process to react the dopant with silicon of the germanium polycide layer to form the 
isolation region that partitions the germanium polycide layer into several conductive blocks 
arranged in an array with several rows extending from a region predetermined for forming one 
bit line to another region predetermined for forming another bit line and several columns, where 
each row includes n (n is a positive integer) conductive blocks (Figures 7 and 8); forming a gate 
dielectric layer 90 on the germanium polycide layer; patterning the gate dielectric layer and the 
conductive layer to form a floating gate (Figure 6); forming the bit lines 96 in the substrate at 
two sides of the floating gate; forming a control gate 98 on the floating gate. 

Chang does not show performing a step of threshold voltage adjustment to result in 
different threshold voltages of the channel regions under the conductive blocks of different rows. 
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However, Wong, discloses performing a step of threshold voltage adjustment to result in 
different threshold voltages of the channel regions under the conductive blocks of different rows 
(Figures 4A - 4D) to increase storage capacity (Column 1, Lines 6 and 7). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to perform a step of threshold voltage adjustment to result in different threshold 
voltages of the channel regions under the conductive blocks of different rows in the invention of 
Chang, since, as disclose by Wong, it increases the storage capacity. 

12. In re claim 18, Chang discloses wherein the step of ion implantation further includes 
implanting oxygen ions into the exposed germanium polycide layer (Column 4, Line 29). 

13. In re claim 19, Chang discloses wherein the step of ion implantation further includes 
implanting nitrogen ions into the exposed germanium polycide layer (Column 4, Line 36). 

14. In re claim 20, Chang discloses further including forming a field oxide 97 and a spacer 99 
on a sidewall of the floating gate after the step of forming the bit lines and before the step of 
forming the control gate (Figure 7). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fernando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Thu 7am to 5:30pm 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 /toll-free). 




Fernando TTToledo 
Examiner 
Art Unit 2823 
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